Abstract: Phytochemical constituents and the hypoglycemic activity of aqueous and ethanolic extracts of
Introduction
Diabetes mellitus is a global disease, found in all nations of the world with high prevalence rate. It is characterized by inability to regulate blood glucose caused by relative or absolute deficiency in insulin. The disease may occur as a result of pancreatic β-cells impairment, leading to reduction in insulin secretion. It could also occur when the insulin receptors are resistant to the functions of circulating insulin (Ada, 2010) . There are two main types of diabetes mellitus depending upon its etiology and treatment. These are type 1 or insulin dependent diabetes mellitus (IDDM) and the type 2 or non-insulin dependent diabetes mellitus (NIDDM). Type 1 diabetes mellitus can only be controlled by insulin therapy (David, et al., 2011) . Type 2 diabetes is the most common one and usually starts at later life (over the age of 40) and mainly in obese individuals. In type 2, the insulin producing cells in the pancreas produce inadequate insulin for the body's need. Recurrent or persistent hyperglycemia during diabetes causes glycation of body proteins, which in turn leads to secondary complications affecting eyes, kidneys, nerves and arteries (Sharma, 1993) .
The kidney removes the extra sugar from the blood and excretes it through urine to keep the normal level of glucose in the blood. When glucose level exceeds the renal threshold (160 -180 mg/dL) glucosuria occurs with wastage of energy and increased excretion of water and sodium. Different techniques have been employed to reduce the incidence rate of the disease and to cure diabetes; these techniques include drug therapy, dietary therapy and natural product therapy.
Natural products like spices have been recognized to have medicinal properties and possess many beneficial effects on health, such as antioxidant activity, digestive stimulant action, anti-inflammatory, antidiabetic, antimicrobial, hypolipidemic, antimutagenic, hepatoprotective, anti-hypercholesterolemic and anticarcinogenic potential, etc (Lorena, et al., 2002) . Murraya koenigii (Rutaceae) is widely used as a spice and condiment in India and other tropical countries. Various parts of Murraya koenigii has been used in traditional medicine for the treatment of rheumatism, traumatic injury and snake bite and it has been reported to have antioxidant, anti-diabetic and anti-dysenteric activities (Keasri, et al., 2007) .
The aim of this therapy is to investigate the hypoglycemic activity and phytochemical constituents of Murraya koenigii leaf in ethanolic and aqueous solution. In modern day medicine, four categories of antidiabetic agents are available-Insulin secretagogues, biguanides, thiazolidinediones and alpha glucosidase inhibitors (Arulselvan, et al., 2008) . The beneficial effects of these are well documented but not without side effects and also patients develop resistance over a period of time. Insulin therapy affords effective glycemic control, yet its short comings such as ineffectiveness on oral administration, short shelf life, requirement of constant refrigeration and in the event of excess dosage-fatal hypoglycemia limits its usage (Kesari, et al., 2005) . Hence, there is a need for evaluation of newer orally active antidiabetic agents.
II. Materials And Methods
Plant Collection / Extract Preparation: Fresh leaves of Murraya koenigii (curry leaf) were collected in April 2013 from a local vegetable farm in Mararaba, Abuja. Nigeria. The leaves were rinsed under running tap and air dried at room temperature with adequate ventilation and pulverized with a blender. The pulverized samples were extracted with ethanol and distilled water by reflux. 100g each of the powdered curry leaf was dissolved in 400ml of ethanol and 600ml of water and was refluxed for 4 hours at 78ºC and 100ºC respectively. The extract was filtered using a muslin cloth. The filtrate was evaporated using a rotary evaporator and concentrated further using a water bath. The extract was collected, weighed and stored in a sterile air tight container and kept in the refrigerator until required for use. 
III. Results

Phytochemical Analysis
IV. Discussion
Plants are important sources of potentially useful structures for the development of new chemotherapeutic agent (Baskeran, et al; 2011) . Phytochemical components are responsible for both pharmacological and toxic activities of plants (Lawal, et al; . Plants are known to produce this compounds to protect themselves against predators but studies showed that they can also be used to protect humans against diseases. This study revealed the presence of various medicinal important phytochemicals in both aqueous and ethanolic extract of Murraya koenigii. (Table 1 ).
Alkaloids and cardiac glycosides are highly present in both extracts (aqueous and ethanolic extract of M. koenigii ). Alkaloids are known for their antimicrobial property (Ahmed, et al; 2010) and protection against chronic diseases (Akindele, et al; . Alkaloids are used in the development of powerful painkillers, cocaine, caffeine, nicotine, analgesic morphine, antibacterial barbering and the anti malarial drug quinine are all derivatives of alkaloids (Manske, 1965) . Alkaloids also posses anti oxidizing effect thus reduce nitrate regenetration which is useful for protein synthesis, suppress the transfer of sucrose from stomach to small intestine. Cardiac glycosides are used in the development of drug for congestive heart failure drugs like Quabain and dioxin. Phlobotanins, terpenes, tannins, flavonoids, phenols and emodols are moderately present. Tannins have anti bacterial potentials due to their ability to react with protein to form stable water soluble compound thereby killing the microorganism by directly damaging its cell membrane, Phenols are known for their anti hyperglycemic activity ( Nkirote, et al., 2011) . Phenols also posses antiviral properties (Lu, et al., 2004 )antibacterial and antiparasitic effect. (Akiyama, et al.,2011) . The presence of these phytochemicals correlates with the findings of Baskeran, et al 2011. However, the absence of anthranoids, anthraquinones and steroids in both extracts and the presence of saponins in ethanolic extract but absence in aqueous extract corresponds with the work of Tijjani et al., 2007 that not all phytochemicals are present in all parts of the plant and those present differs with the solvent used in the extraction processes (Tijjani, et al; .
Diabetes mellitus arise from the irreversible destruction of the pancreatic B.-cells causing deregulation and reduction of insulin secretion (Junod et al., 1969) . Evaluation of hypoglycemic potentials of anti diabetic agent using alloxan induced hyperglycemia model has been described by Szkudelski, 2001 . The reduction in blood glucose level observed in rats treated with aqueous and ethanolic leaf extracts of M. koeniqii is an indication of antidiabetic potentials and also the insignificant differences observed in the extracts treated group when compared with the group treated with the standard drug metformin (figure 1). It also suggests it's hypoglycemic properties which is in agreement with the findings of Yadav et al; 2002.The hypoglycemic effect of this extract may be linked to its phytoconstituents especially flavonoids which act by potentiating the insulin effect either by increasing the pancreatic secretion of insulin by the cells of islet of langerhan or its release from bound insulin in alloxan induced diabetic rats. (Chakkravarthy, et al; 1980) . The insulin deficiency caused drastic elevation in glucose levels as a result of excessive production of endogenous changes in body weight (Ramanchandran, et al; 2011) which may be as a result of excessive breakdown of protein and lipid by insulin deficiency. The improvement of body weight in rats treated with M. koeniqii extracts (figure 2) may be as result of improvement in glucose metabolism. This finding is contrary to the report of Xie, et al; who reported a significant loss of body weight in diabetic rats administered with 80mg/kg of M. koeniqii extract for 10 days.
V. Conclusion
The presence of these phytochemicals is an indication that if the plant is properly screened, it could yield a drug of pharmaceutical importance. This study also suggests that aqueous and ethanolic leaf extracts of Murraya koeniqii possess some hypoglycemic properties that could be proceesed for drug development.
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